Botulism is a disease of humans and animals caused by the ingestion of neurotoxins produced by Clostridium botulinum. Botulism is derived from botulus, the Latin term for sausage. The term was introduced in 1870 to describe a fatal syndrome associated with the ingestion of contaminated sausage. 5 Clostridium botulinum was first isolated by Emile Pierre Marie van Ermemgen following an investigation into an outbreak in which 23 of 34 individuals developed neuromuscular paralysis after consuming a portion of raw, salted ham. 10 He isolated a spore-forming obligately anaerobic bacterium from the ham and from the spleen of 1 of the men that died. 10 Clostridium botulinum produces the most potent exotoxin known; 8 serologically distinct toxins have been recognized and have been designated A, B, C l , C 2 , D, E, F, and G. 5 Excluding G, all have been associated with toxic outbreaks in either humans or animals. 5 Bovine botulism was first described in the late 18th century in South Africa; the condition was named lamsiekte. In 1927, Theiler demonstrated that lamsiekte was botulism. The disease was associated with the consumption of carrion containing botulinurn toxin. 9 Botulism is now recognized worldwide and occurs with the feeding of toxin-contaminated feed or water, poultry waste, or poorly processed forages. 1, 2, 4, 6, 9, 10 We report here on botulism in 2 dairy herds fed large round bales of hay that were packaged in plastic following harvest.
On January 25, 1992, veterinary care was sought for an entire herd of Holstein cows that were "not acting right." The group consisted of 24 cows, 10 of which were identified as demonstrating a combination of various clinical signs consisting of hypersalivation (8 cows), depression (7 cows), constipation (7 cows), paresis (5 cows), ruminal tympany (4 cows), pharyngeal paralysis (4 cows), recumbency (3 cows), hypothermia (< 100 F) (3 cows), and irritated mucous membranes (2 cows). Urinalysis revealed no significant abnormalities. A complete survey of the available pasture revealed no evidence of chemicals or toxic plants. Cows were fed a cornsoybean meal supplement and fescue hay. A new large round bale of fescue hay had been introduced to the cows the previous day. The owner indicated that the newly introduced hay had been rained upon prior to being baled; large round bales had been stored in plastic bags until being offered to the cows. A spring served as a water source for the herd. Treatment consisted of 3.8 liters of mineral oil dosed orally to each cow; 3 cows also received 20 mg dexamethazone via intramuscular injection. The following day 2 additional cows were recumbent and 2 other cows were bloated. Recumbent cows were treated with 500 ml of 50% dextrose intravenously and approximately 6 liters of water plus electrolytes orally. A large bolus of ingesta was located in the caudal oral cavity in 3 recumbent cows. Other affected cows were treated with 4 liters of mineral oil administered orally. The owner was encouraged to submit a recumbent cow for necropsy.
On January 28, 1992, a recumbent Holstein cow from this herd was submitted to Kord Animal Disease Laboratory for necropsy. Whole blood and serum were collected and submitted for a complete blood count and clinical chemistry prior to the cow being euthanized. The white blood cell count was elevated (25,000 cells/mm 3 ), with 86% neutrophils, 11% lymphocytes, and 32% monocytes. Significant clinical chemistry abnormalities included an elevated glucose (181 mg/ dl), elevated sodium (153 meq/liter), elevated phosphorus (8.0 mg/dl), elevated globulin (4.7 g/dl), elevated serum glutamic oxaloacetic transaminase (848 U/liter), serum glutamic pyruvic transaminase (123 U/liter), and lactate dehydrogenase (5109 U/liter). Necropsy revealed a distended esophagus containing ingesta and several fragments of leaves within the rumen that were later identified as sassafras. Moderate glucosuria was present. Microscopic examination of multiple tissues revealed an early aspiration pneumonia, extensive myodegeneration and necrosis confined to muscle groups at risk for ischemia secondary to recumbency, and a few coccidial forms within intestinal mucosa. Analysis of whole blood for lead was <0.1 ppm. Microbial culture resulted in no growth from the liver, but Salmonella typhimurium was obtained from an intestinal swab. The S. typhimurium isolate was considered evidence of this animal's carrier status based on absence of clinical signs typical of salmonellosis and negative culture results for Salmonella sp. from other affected animals. Anaerobic culture of hay and rumen contents yielded growth of organisms identified as Clostridium botulinum based on biochemical reactions and gas liquid chromatography. 3 Mouse neutralization tests on both isolates identified them as C. botulinum type B. 3 Botulinurn toxins were not detected in serum, rumen contents, or hay with mouse neutralization tests. A diagnosis of botulism (type B) was made based on clinical and necropsy findings. The owner later indicated that 12 of the 26 cows fed the fescue hay developed clinical signs; 8 of the 12 affected cows died.
On October 27, 1992, veterinary assistance was sought following the death of an adult Holstein cow. The cow was 1 of 70 in another herd, 9 of which had shown various signs of illness for the previous 2 days. A new bale of rolled rye hay had been placed with 16 cows 1 day prior to the onset of clinical signs. Rain had fallen on the hay field after cutting, and the hay had been baled prior to being completely cured. Following harvesting, the bales were packaged in plastic. The initial clinical signs in 1 cow consisted of ruminal tympany and ataxia. The following day, 6 cows were depressed and bloated. Physical examination of the affected animals revealed a normal temperature, ruminal and cecal atony, and generalized ileus. Glossal paralysis was also evident; the tongue was flaccid and frequently extruded outside the oral cavity. Several cows were reluctant to rise and had a depressed swallowing reflex. Affected cows were treatedly symptomatically with intravenous electrolytes and oral mineral oil. A single animal was found dead the following day. Gross postmortem examination revealed no significant lesions. Liver, lung, heart, and rumen contents were collected from the dead cow and submitted along with hay samples and serum from live cows to the C. E. Kord Animal Disease Diagnostic Laboratory for examination. Microscopic examination of lung, kidney, liver, and heart revealed no significant lesions. Culture of lung, liver, and kidney yielded only contaminants. Submitted hay contained 355 ppm nitrate. Anaerobic culture of hay and rumen contents yielded growth of bacteria identified as C. botulinum based on biochemical reactions and gas liquid chromatography. 3 Mouse neutralization studies identified the isolate as type B. 3 Clostridium botulinum toxin was not found in the serum, rumen contents, or hay with mouse neutralization tests. Of the 16 cows fed the rye grass hay, 10 cows developed clinical signs and 4 cows died.
Clostridium botulinum produces 8 distinct neurotoxins; types A, B, E, and F are the most toxic for humans and types C and D are the most toxic for animals. 12 Clostridium botulinum spores are found in the soil worldwide. The most frequently found toxin in the United States is type A, and in Europe type B predominates. 12 Regional variations do exist in the United States; type A is most common in the west, type B is most common in the northeast and central states, and type E is most common in the Pacific Northwest, Alaska, and Great Lakes area. 11 Ingested toxin is absorbed from the gastrointestinal tract and reaches the neuromuscular junction and peripheral autonomic synapses by the circulatory system. Receptor-mediated endocytosis of the toxin is required for the toxin to exert its effect of preventing exocytosis of acetylcholine-containing vesicles. 11 Until recently, most cases of botulism in cattle have been associated with the ingestion of carrion containing the preformed toxin. 4 Examination of the newly fed hay in each of these herds yielded no evidence carrion contamination. The increased use of poultry litter for pasture fertilization has been associated with several outbreaks of botulism in cattle grazing those pastures. 6, 9 An epidemiologic survey of 18 outbreaks in western France revealed that chicken or pig manure had been spread on pastures a few days prior to the onset of clinical signs in 15 outbreaks. 7 Botulism has also been documented in cattle being fed ensiled poultry litter. 6 Contaminated forages can also serve as a source for botulinurn toxin. Several outbreaks in the United States have been attributed to the feeding of contaminated silage. 2,3 The disease outbreak in these cases was associated with the introduction of large round bales of hay that had been harvested on the affected farms and baled prior to being properly cured. Both farms from which the hay originated were located in close proximity to one another. Enclosing the bales in plastic may have provided an anaerobic environment, resulting in the proliferation of C. botulinum and subsequent toxin production. The diagnosis of botulism in these 2 herds prompts concern for the use of plastic packaging on large round bales of hay, especially when hay is harvested and baled prior to, complete curing.
Clostridium botulinum is widely distributed in the soil and can be isolated from the intestinal tract of domestic animals? Definitive diagnosis of botulism in cattle is based on clinical signs, elimination of other potential causes of clinical signs, and demonstration of the toxin. Clinical signs may include ataxia, paresis and paralysis beginning in the rear legs and progressing anteriorly, dysphagia leading to glossal and pharyngeal paralysis, and excess salivation. Clinical pathology is of limited value, although some cases feature hyperglycemia with glucosuria, proteinuria, or indicanuria. 1 Serum, feces, and suspected feed should be collected for culture and/ or toxin isolation. 2, 8 Demonstration of the toxin in sera is often not possible because of the interval between the consumption of toxin and examination of affected animals and the high level of susceptibility of cattle to small amounts of the toxin. 1, 2 The diagnosis of botulism in these herds was based on history and clinical signs, which were highly consistent with botulism, and the elimination of other causes. Clinical signs in a large group of animals and normal calcium and magnesium levels in the the cow submitted for necropsy made hypocalcemia or hypomagnesemia unlikely. Myonecrosis was present but confined only to muscle groups at risk for recumbency-induced ischemia; other skeletal and cardiac muscle samples were normal. Plants known to induce a myopathy in cattle were not found in the hay or pasture, and there was no history of ionophores having been fed at either farm. Meiosis, diarrhea, bradycardia, muscle fasciculations, and seizures, which are often seen in association with organophosphate or carbamate toxicity, were not seen in any of the affected animals. Organophosphate toxicity generally follows a more peracute to acute clinical course.
Treatment of bovine botulism consists of neutralizing the circulating toxin and ancillary supportive care. Polyvalent antitoxin is available and will neutralize circulating toxin but has no affect on toxin bound at synaptic terminals. 8 The cost of the polyvalent toxin may limit its use to exceptionally valuable animals.
Supportive care is directed at maintaining hydration and providing adequate nutrition. Recumbent animals should be kept in well-bedded stalls and frequently turned from side to side to prevent decubitus ulcers and ischemic damage to skeletal muscles. Monovalent toxoids are available and may be used in preventing botulism.
